The purpose of this study was to assess phonological and morphosyntactic change in children with co-occurring speech and language impairments using different goal attack strategies. Participants included 47 preschoolers, ages 3;0 (years;months) to 5;11, with impairments in both speech and language: 40 children in the experimental group and 7 in a no-treatment control group. Children in the experimental group were assigned at random to each of 4 different goal attack strategies: (a) in the phonology first condition, children received a 12-week block of phonological intervention followed by 12 weeks of work on morphosyntax; (b) the morphosyntax first condition was the same as phonology first, with the order of interventions reversed; (c) the alternating condition involved intervention on phonology and morphosyntax goals that alternated domains weekly; and (d) the simultaneous condition addressed phonological and morphosyntactic goals each session. Data were collected pretreatment, after the first intervention block, and posttreatment (after 24 weeks). For the control group, data were collected at the beginning and end of a period equivalent to 1 intervention block. Change in a finite morpheme composite and target generalization phoneme composite was assessed. Results showed that morphosyntactic change was greatest for children receiving the alternating strategy after 24 weeks of intervention. No single goal attack strategy was superior in facilitating gains in phonological performance. These results provide preliminary evidence that alternating phonological and morphosyntactic goals may be preferable when children have co-occurring deficits in these domains; further research regarding cross-domain intervention outcomes is necessary.
but a strategy for sequencing goals across domains must be selected.
A goal attack strategy refers to the way in which multiple goals are approached or scheduled. Fey (1986) described three different goal attack strategies: (a) a vertical strategy in which one goal at a time is focused on until some predetermined level of accuracy is achieved, (b) a horizontal strategy in which several goals are repeatedly targeted within every session, and (c) a cyclical strategy in which several goals are targeted, each for a specified time period independent of accuracy, and the sequence is repeated. Weiss (2002) suggested that speech-language pathologists (SLPs) must consider a number of variables, such as one's theory of language learning, how specific goals may interact with the strategy, and individual characteristics of the child in selecting a goal attack strategy.
Goal attack strategies have received limited attention in speech and language intervention research. In an investigation of goal attack strategies in phonological intervention, Tyler, Edwards, and Saxman (1987) found vertical and cyclical strategies to be essentially equivalent in effecting phonological change (see also Gierut, 1998) . In the only investigation of a cross-domain goal attack strategy, Tyler and Sandoval (1994) found that the 2 children who received a combination of phonological and language interventions showed marked improvements in both phonology and language. In general, though, the relative efficacy of different goal attack strategies involving multiple domains has not been evaluated.
There is, however, a body of research focusing on generalization across domains, when only phonological or morphosyntactic goals were targeted and effects on the nontarget domain were measured (Bopp, 1995; Duder, Camarata, Camarata, Koegel, & Koegel, 1998; Fey et al., 1994; Fey & Stalker, 1986; Hoffman, Norris, & Monjure, 1990; Matheny & Panagos, 1978; Tyler, Lewis, Haskill, & Tolbert, 2002; Tyler & Sandoval, 1994; Tyler & Watterson, 1991; Wilcox & Morris, 1995) . First, with regard to the effects of phonological intervention on change in morphosyntax, there is evidence suggesting that phonological intervention facilitated improvement in grammatical markers subject to surface-level interactions with phonological forms (Bopp, 1995; Fey & Stalker, 1986; Tyler & Sandoval, 1994) . Tyler and Sandoval (1994) , for example, treated final consonant deletion/cluster reduction in 2 children. Both children showed an increase in production of plural, regular past tense, possessive, and/or third person singular morphemes. In contrast, the 2 children in this study who received an indirect narrative intervention made no such improvements in phonetically complex morphophonemic forms; although mean length of utterance (MLU) did increase. Fey and Stalker (1986) reported on a child who displayed an idiosyncratic phonological error pattern affecting morphophonemic forms and improved grammatical morpheme productions as a result of phonological intervention. Duder et al. (1998) studied 12 children who were assigned randomly to two types of phonological intervention or a control group. Despite treatment-related gains in phonology, treatment groups showed no statistically significant gains in MLU or percent complex sentences as compared to the control group. Differences in findings from Duder et al. and smaller sample studies (Bopp, 1995; Fey & Stalker, 1986; Tyler & Sandoval, 1994 ) may be due in part to differences in intervention targets and the specificity of measures used: Probes of morphophonemic structures were used in the smaller studies, whereas Duder and colleagues used the global measure of MLU.
Similarly, results from studies examining the effects of a variety of language interventions on phonological performance are conflicting. Fey et al. (1994) examined the effects of morphosyntactic intervention on change in phonology in a group study of 25 children with moderate to severe morphosyntax and phonological impairments. Children were randomly assigned to a clinician treatment group, a parent treatment group, or a delayed treatment (control) group. Goals focused on morphemes, such as copula and auxiliary be, as well as pronouns and conjunctions and grammatical operations for questions and negatives. The two treatment groups made large gains in grammar after 5 months of a focused stimulation intervention. In comparison to the control group, the treatment groups made no significant gains in phonology, as measured by percentage of consonants correct (PCC; Shriberg & Kwiatkowski, 1982) .
In another group of studies, various language interventions appeared to facilitate change in phonology (Hoffman et al., 1990; Matheny & Panagos, 1978; Tyler et al., 2002; Wilcox & Morris, 1995) . Matheny and Panagos (1978) , using the highly structured Monterey programs to teach different sentence forms (Gray & Ryan, 1973) , observed gains in articulation, although they were not as great as were those in syntax. Wilcox and Morris (1995) used standardized tests to examine the effects of a language-focused curriculum for children with speech and language impairments and found growth in phonology was greater than that of normally developing peers. Recently, Tyler et al. (2002) investigated the efficacy and cross-domain effects of both a morphosyntax and a phonological intervention for 27 preschoolers. Tyler et al. found both interventions were effective in facilitating change in the targeted domain after 12 weeks, in comparison to a control group that did not receive intervention. In addition, the morphosyntax intervention led to cross-domain change in phonology that was similar to that achieved by the phonological intervention. Thus, for children who received morphosyntactic intervention, the amount of phonology change was significantly greater than that observed for the control group. For children who received phonology intervention, the amount of phonology change was significantly greater than that observed for the control group, but morphosyntactic change was no different.
Interpretation of findings regarding the effects of language interventions on phonology is complicated by different interventions, designs, and dependent measures. Although there were similarities between the experimental control and larger participant numbers in the two most rigorous studies (Fey et al., 1994; Tyler et al., 2002) , there were other notable differences. For example, Fey et al. (1994) used a focused stimulation intervention that involved no direct elicitation of target productions from the children, whereas Tyler et al. (2002) had an elicited production component in addition to focused stimulation. Further, intervention targets in the Tyler and colleagues study were finite morphemes, whereas Fey and colleagues targeted additional syntactic and grammatical operations. Finally, measures of change used for phonology were different in the two studies: Fey et al. used the global measure of PCC and Tyler et al. used a measure of target and generalization phoneme accuracy. All of these variables may help to explain the difference between the findings of the two studies.
To summarize, results from research on the crossdomain generalization effects of morphosyntactic or phonological intervention for children with impairments in both domains have unclear clinical implications. Further, there have been no investigations of combined phonological and morphosyntactic intervention using different goal attack strategies. It is not known what type of goal attack strategy would result in greater gains in both phonology and morphosyntax. As a first step, it seems important to compare the three types of goal attack strategies applied to goals from multiple domains. For example, treating speech and morphosyntactic domains vertically in blocks, simultaneously within activities, or alternately in a cyclical fashion are just some of the many options available. A vertical goal attack strategy in which a block of intervention focusing on morphosyntax is followed by a block focusing on phonology should result in early gains in morphosyntax. Similarly, a vertical strategy with phonology first should foster early gains in phonology. An early focus on morphosyntax, however, may lead to greater overall gains in that domain because development of language is more protracted than development of phonology and language may benefit from a sort of incubation period (Tyler et al., 2002) . A simultaneous strategy that is essentially horizontal because it involves focus on both speech and morphosyntax goals within every session would seem advantageous due to its continual focus on interacting domains. Such an approach might, however, overwhelm and confuse the child because the focus is mixed and unclear. In contrast, a goal attack strategy where phonological and morphosyntactic goals are alternated weekly may lead to significant gains in both domains because the focus on a particular domain is obvious for the week in which it is targeted and similar to the focus achieved in a block intervention. The cyclical nature of an alternating strategy also capitalizes on the child's role in the gradual acquisition process. The purpose of this investigation was to assess phonological and morphosyntactic change in children with co-occurring speech and language impairments using different goal attack strategies. The following research questions were posed:
1. In comparison to a no-treatment control, do the four goal attack strategies result in significant change in phonological and morphosyntactic performance after 12 weeks of intervention?
2. Which goal attack strategy produces greater change in phonology and morphosyntax after 24 weeks of intervention?
a. A vertical (block) focus on morphosyntax followed by phonology.
b. A vertical (block) focus on phonology followed by morphosyntax.
c. A weekly alternating focus on both phonology and morphosyntax.
d. A simultaneous focus on both phonology and morphosyntax.
Method Participants
Participants included 47 preschoolers, ages 3;0 (years;months) to 5;11, with impairments in both speech and language development: 40 children in the experimental group and 7 in a control group. All children had received speech-language evaluations and were identified as potential participants through review of their evaluation results in consultation with the evaluating SLP. Children in the experimental group were enrolled in speech-language services in early childhood programs in Washoe County School District, Reno, NV. For these children, speech-language services consisted of participation in one of the four experimental interventions. The control group consisted of children who had been placed on waiting lists for speech-language services. Parents of the children initially placed on waiting lists were contacted 12 weeks after the initial evaluation. If a child had not been enrolled in services since the initial evaluation, the parents were asked to allow the child to be reevaluated and to allow the initial and re-evaluation data to be used for the present investigation. Consequently, children were not assigned at random to the control group.
Selection criteria for children in both experimental and control groups included (a) documentation of expressive language scores at least 1 SD below the mean on the Preschool Language Scale-3 (PLS-3; Zimmerman, Steiner, & Pond, 1992) or the Clinical Evaluation of Language Fundamentals-Preschool (CELF-P; Wiig, Secord, & Semel, 1992) , or MLU in morphemes greater than 1.5 SDs below the mean based on Leadholm and Miller's (1993) (Robbins & Klee, 1987) ; and (f) neurological, behavioral, and motor skills reported within normal limits in assessment results.
Receptive performance was not included in the selection criteria, and some children had receptive scores within the normal range. Children also could qualify as participants if they had standard scores within the normal range on the PLS-3 but considerable morphosyntactic deficits, as evidenced by an MLU that was greater than 1.5 SDs below the mean. The PLS-3 does not have a strong emphasis on morphosyntax, and as such may not accurately identify all children with morphosyntactically based language impairments. There were 7 participants whose expressive PLS-3 scores fell within the normal range but whose morphosyntactic deficits were documented by an MLU greater than 1.5 SDs below the age mean. Further, these participants were referred for the study by their school SLP because they had been identified to receive or were receiving intervention focused on morphosyntax. All 47 participants met the inclusion criteria, as described, and group means for each inclusion variable are shown in Table  1 . As a final check on group similarity, separate oneway analyses of variance (ANOVAs) by group procedures were applied for each inclusion variable. Results indicated that there were no significant group differences for any of the inclusion variables, Fs(4, 42) = 0.344-3.75, p = .07-.846.
Children received one of four interventions at one of six sites. Each intervention was carried out at multiple sites, and interventions were assigned to sites at random. Each intervention represented one of four different goal attack strategies that focused on both phonology and morphosyntactic goals: (a) phonology first focused on only phonology for the first 12-week block, followed by a 12-week block of morphosyntactic intervention; (b) morphosyntax first focused on only morphosyntax goals for the first 12-week block, followed by a 12-week block of phonology intervention; (c) alternating intervention involved a focus on phonology or morphosyntactic goals that alternated weekly; and (d) simultaneous intervention had an integrated focus on both phonology and morphosyntactic goals in every session. The random assignment of samples to interventions resulted in 10 children assigned to each of the block strategies, 11 to the alternating strategy, and 9 to the simultaneous strategy.
Strategy Overview
The morphosyntax and phonological interventions were designed specifically for this study. These interventions were scheduled in blocks for the morphosyntax first and phonology first strategies and alternated weekly in the alternating strategy. The simultaneous intervention designed for this study involved the same components as the separate morphosyntax and phonology interventions but were meshed within activities. Morphosyntactic goals addressed primarily finite morphemes, and phonological goals addressed both segmental and syllable structure forms. Regardless of intervention type, four goals for phonology and four goals for morphosyntax were selected for each child and scheduled in cycles. Thus, progression from one goal to the next was not criterion-based, but time-based. In the morphosyntax first and phonology first intervention strategies, one goal was targeted during each week in a 4-week cycle and then the sequence (cycle) was repeated twice. Thus, each child received three cycles of intervention (12 weeks) focusing on his or her speech or morphosyntactic goals, followed by 12 weeks of focus on the other domain-24 weeks in total (see Figure 1 ). In the alternating strategy, four goals in each domain were selected for each child and alternated over the course of 8 weeks. For example, in the first week, Morphosyntax Goal 1 was targeted and in the second week, Phonology Goal 1, and so on, as shown in Figure 1 . This 8-week cycle was performed a total of three times to equal 24 weeks. In the simultaneous strategy, there were also four goals for each domain, with one morphosyntactic and one phonology goal combined within activities for each session during each week in a 4-week cycle. This cycle was then performed six times for a total of 24 weeks (see Figure 1 ).
Children were enrolled in programs housed in four elementary schools and the university clinic, working with four certified SLPs and four graduate student interns.
All children received two intervention sessions per week, one 30-min individual and one 45-min group session with the same type of intervention applied in both sessions. Groups consisted of no more than 3 children. Both sessions were provided by graduate student interns under supervision of the early childhood or university programs' SLPs. Interns attended a training session in which they viewed videotapes of intervention procedures and were provided with a comprehensive manual explaining the procedures and containing instructions for their implementation. To further ensure reliable implementation of the intervention strategies across sites, data collection forms and duplicate sets of materials were provided with specific instructions regarding their use (i.e., scripts for clinician input, number of models/elicitations). Also, each site was visited each semester by the first author to ensure correct implementation of procedures. It should be noted that graduate student interns changed on a semester basis, so over the 24-week intervention participants worked with two different graduate interns. Further, there were typically four to six interns applying each strategy because children receiving the same strategy attended different schools. The multiple numbers of trained clinicians working with children assigned to the same strategy was considered an inherent protection to the threat of clinician bias in intervention. Finally, although children from all strategies had absences, there were no marked differences across the strategies in the number of group or individual sessions attended. The morphosyntax first group attended an average of 43 (range = 37-47) of the scheduled 48 sessions, the phonology first group attended an average of 40 (range = 35-46), the alternating group attended an average of 42 (range = 40-48), and the simultaneous group attended an average of 42 (range = 37-46). 
Data Collection and Analysis
All children participated in pre-and posttesting procedures administered in their preschool or at the University of Nevada Speech and Hearing Clinic at the beginning, middle, and end of intervention periods. Data collection sessions were held 2-4 weeks prior to the onset of intervention (Sample 1), at midyear after 12 weeks of intervention (Sample 2), and 2 weeks after 24 weeks of intervention (Sample 3). For the children in the control group, data collection sessions were held at the beginning and end of a 12-week period.
Pre-and posttreatment measures were obtained from analysis of a spontaneous language sample and a single word citation sample obtained from the BBTOP, which was supplemented with 15 additional words (primarily nouns) to ensure that the 24 consonants occurred a minimum of three times each in initial and final word positions. Samples were audio-and videotaped using a Panasonic SVHS camcorder and a Marantz PMD 230 or 430 audio recorder with one or more external lapel microphones. All samples were collected by research assistants in small, quiet rooms in the children's schools or in the university clinic. Each task and analysis procedure is described below.
Language
Spontaneous language samples of at least 200 utterances were obtained from conversations between a research assistant and child that centered around a Playmobil™ house and accessories. Research assistants also prompted the children to produce narratives by looking at books in the Carl series by Alexandra Day. Naturalistically based examiner scripts were used when needed to create at least three obligatory contexts for each of Brown's (1973) 14 grammatical morphemes. For example, to obligate the irregular past tense, the clinician "broke" a window on the house and asked the child, "What happened?"
Child and examiner utterances were transcribed and child utterances were coded using the guidelines from the Kansas Language Transcription Database manual (Howe, 1992) to enable subsequent analysis with the Systematic Analysis of Language Transcripts program (SALT; Miller & Chapman, 2000) . SALT was used to determine MLU in morphemes and Brown's (1973) stage for all participants. Additionally, SALT was used to find each instance of correct, incorrect, and omitted grammatical morphemes; percentage correct usage for each morpheme was derived by dividing the total number of correct usages by the total number of obligatory contexts. A finite morpheme composite (FMC; Bedore & Leonard, 1998; Rice, Wexler, & Cleave, 1995) was calculated by determining percentage correct usage of the following finite morphemes: regular past tense -ed, third person singular regular -s, contractible and uncontractible copula be verbs, and uncontractible and contractible auxiliary be verbs. Children with specific language impairment (SLI) typically perform poorly on this measure; FMC was the dependent language measure used in this study (Bedore & Leonard, 1998; Rice et al., 1995) .
Phonology
The BBTOP, a standardized test of speech sound production, was used to document phonological impairment as well as to elicit a sample of single words in which each of the 24 consonants occurred at least three times in the initial and final word positions, as permitted by English phonotactics. Broad transcriptions were made on-line during administration of the BBTOP by graduate research assistants. These transcriptions were then checked and modified from audiotape replay by a senior research assistant and the first author. Transcriptions were entered into the Interactive System for Phonological Analysis (ISPA; Masterson & Pagan, 1993) , a computer analysis program that generates quantitative data such as percentages of phonological process occurrence, frequency of occurrence of phones in the phonetic inventory, and PCC. The mean PCC for the 47 participants in this study was 58% (range = 27%-84%). The dependent phonology measure used in this study, the target generalization composite (TGC), was a percentage reflecting the accuracy of target and generalization sounds selected for each child from the total number of opportunities for these sounds, in the positions targeted, on the BBTOP. Each participant's phonology goals and generalization targets are shown in the Appendix. For example, if a child had final /f/, initial /k/, final /S/, and /s/ clusters as targets, the total number of these sounds and of the generalization targets final /v/, initial /g/, initial /f, v/, final /k, g/, and initial /S/ that were produced correctly was divided by the total number of opportunities for the sounds on the BBTOP. On average, the number of target and generalization sounds from which the composite was calculated was 32, with a range from 17 to 53.
Reliability

Language Samples
For orthographic transcription of samples, the third author, who was blind to group assignment of the participants, completed the initial and second passes through the language samples and acted as an expert coder. On the first pass, child utterances were transcribed, and on the second pass, examiner utterances and grammatical codes for the child utterances were added and general revisions were made. Next, trained speech-language pathology graduate student research assistants listened to audio recordings of the samples and made corrections to the transcripts. The investigator and assistants then discussed discrepancies and tried to reach a consensus as to the appropriate form to include in the transcript. The investigator who completed the initial transcription and coding then served as an expert coder and made the final determination for cases in which a consensus could not be achieved. Percentage of agreement for transcription reflects the number of transcription discrepancies between the investigator and research assistants prior to consensus; it was calculated by dividing the number of discrepancies in transcription of child utterances by the total number of words in the sample and multiplying by 100. Transcription agreement exceeded 90% across 120 samples (40 participants at three sampling points) and ranged from 94% to 100%. Percentage of agreement for the identification of obligatory contexts was 98% and ranged from 97% to 100%.
Phonology Samples
Broad transcriptions were made online during administration of the BBTOP by graduate research assistants who were blind to group assignment of the participants. These transcriptions were then checked and modified from audiotape replay by two trained transcribers, a senior research assistant and the first author. To determine interjudge reliability for the two trained transcribers, 20% of the BBTOP samples were retranscribed by the transcriber who had not performed the original transcription. Point-to-point reliability was calculated based on each judge's transcription of each consonant. Segmental transcriptions that were identical (excluding diacritics) were coded as agreements. The overall mean for speech transcription agreement was 90% across 24 samples, with a range from 73% to 97%.
Goal Selection and Intervention Strategies
Language Goals
Language goals addressed morphosyntactic structures and phonological goals addressed both segmental and syllable structure forms (see Appendix for goals for each participant). Goals for each child were selected based on analysis of the initial speech and language samples and consideration of the primary and shared needs of group members. Children grouped together shared the same goals in both the individual and group sessions. Goal selection was based on needs of the majority of children in a group. The aim was to have no more than one goal that was considered low priority for each individual child. Morphosyntactic targets were selected for language goals because overall they were more problematic for the children in this study than were other types of language targets (e.g., sentence structure). Targeted morphemes were used with 0%-50% accuracy in the initial language sample and were from adjacent stages in Brown's (1973) stage sequence for grammatical morpheme acquisition. It should be noted that the need to have similar goals for all children in a group sometimes superceded the 0%-50% criterion. Thus, if copula is was a primary goal for 2 of the children in a group, then the third child also was assigned that goal, regardless of that child's pre-intervention accuracy level. Preference was given to finite morphemes (e.g., regular past tense -ed, third person singular regular (3SR), copula and auxiliary be verbs). Three of the four finite morphemes represented by the FMC were intervention targets for 36 of the 40 children. The remaining 4 children had two finite morphemes as goals. Although both the auxiliary and copula is were goals for children in some of the strategies when others had only copula, there are numerous reports of generalization from the copula to auxiliary is and vice versa (Hegde, 1980; Hegde, Noll, & Pecora, 1979; Hughes & Carpenter, 1985; Leonard, 1974) . Because goals were primarily copula and auxiliary is, past tense -ed, and 3SR, morphophonemic targets consisted of clusters such as /ts, ks, bz, nz, dz, pt, st, ft, bd, nd, zd, mpt/.
Phonology Goals
Phonological goals included sounds from adjacent categories in Shriberg's (1993) developmental sequence (e.g., early 8, middle 8, late 8). For example, target combinations such as /f, s, ‰/ and /l, S, k/ represented the middle 8 (/k, f, ‰/) and late 8 (/s, S, l/) categories. Phonology goals were selected with consideration of the following: phonetic inventory and positional constraints, processes used > 35%-40%, sound classes affected, and word/syllable structure limitations. Each child had four goals, with one of those focused on cluster targets for cluster reduction/simplification error patterns. For most participants there were three cluster exemplars (range = 2-4) for the cluster goal, but the number of stimulus items was equal to that of other goals. Phonological targets for the majority of children consisted of initial /s/ clusters, an initial affricate or liquid, velars, and-less often-a final fricative. Typically, one or two of the singleton targets were missing from the child's inventory or missing from the inventory in the position it was taught. Occasionally, for an individual child, a fifth high-priority target was included in the individual session only. Because this study involved morphophonemic forms potentially impacted by the phonological processes of final consonant deletion and final cluster reduction, the children's BBTOP responses were analyzed for the application of these two processes. The children applied these processes in the 69-72 possible contexts with a mean frequency of 12% (range = 0%-43%). It should be noted that only 6 children (1, 11, 13, 19, 25, and 28) deleted final consonants or reduced final clusters more than 20% of the time. Thus, when targets /f, s, z, S, ‰/ were in the final position they were selected as vehicles to eliminate stopping, depalatalization, or backing/glottal replacement, but not final consonant deletion. Although final /s/ was a target for 5 children, 2 had correct productions, but other group members had /s/ as a goal for stopping or glottal replacement. Six children had final /z/ as a target, but again, 2 had accurate productions. Other group members (n = 3) had the target for stopping or backing; only 1 child deleted final /z/. Generalization targets were identified based on the goals for each child. These targets were for cognates of trained sounds and for trained sounds in the untrained (initial or final) position if those sounds were not already produced correctly by the child.
Intervention Procedures
Morphosyntax
Language intervention procedures involved auditory awareness activities, focused stimulation activities, and elicited production activities (Camarata, Nelson, & Camarata, 1994; Cleave & Fey, 1997; Fey, Cleave, Long, & Hughes, 1993; Nelson, 1989) . These language activities were centered around the themes of animals, food, and water. Detailed written scripts were created for all activities for each session to ensure reliable implementation of the intervention across clinicians (Haskill, Tyler, & Tolbert, 2001 ). An outline of a morphosyntactic intervention script is provided in Table 2 . Each different type of activity was implemented in every group and individual session, and progression from one goal to the next occurred each week, regardless of individual children's performance. Auditory awareness activities were designed to heighten children's awareness of the morphosyntactic targets in the context of children's books and songs that were read and sung in each session. Focused stimulation activities were designed to provide children with multiple models of target structures in a naturalistic communicative context. They involved recasts and expansions of children's utterances and opportunities to use target forms in response to contextually relevant questions or prompts. When a child omitted a target morpheme or mispronounced it, the production was simply recast during focused stimulation activities.
Elicited production activities were implemented with the goal of eliciting 20-30 productions of each target morpheme. These activities were sequenced hierarchically by level of support from Cycle 1 to Cycle 3. In Cycle 1, the most clinician support was provided using forced choice tasks, in Cycle 2 clinician support was neither maximal nor minimal for cloze tasks, and in Cycle 3 the least amount of clinician support was given using preparatory sets. Forced choice tasks obligated the production of a morpheme by providing the child with the choice of two responses, both of which contained the target ("The man jumps or runs?"). For cloze tasks, the clinician began an utterance and paused prior to the target form to give the child an opportunity to produce it ("What does the man do? He ____.). Preparatory sets involved techniques whereby the clinician indirectly demonstrated for the child how to use target forms and then gave the child a turn to form his or her own similar production at the sentence level. If a child responded incorrectly at any level of support during the elicited production tasks, he or she was provided with a correct model and a request for imitation.
Although the intervention was largely naturalistic in nature, session scripts were written to provide a primary focus on a specific target morpheme; therefore, conversational contexts were designed to ensure a greater likelihood the children would hear multiple models of, and have opportunities to produce, the target morpheme.
To determine the number of responses per session, 37.5% of the children's data records were tabulated. An average of 75-80 models were provided of each morpheme in each script, and children produced an average of 23 occurrences of the targets.
Phonology
Phonological intervention procedures involved a combination of techniques that were both clinician-directed and child-centered. The intervention included four components: (a) auditory awareness activities designed to heighten children's awareness of target sounds and direct their attention to the sounds' auditory-acoustic attributes; (b) conceptual activities designed to develop children's awareness of the differences and similarities between target sounds and their contrasts; (c) production practice activities, both drill play and naturalistic, designed to help establish production of a new sound, to facilitate practice of that sound in communicative contexts, and to increase awareness of the success/failure in communicating an intended message; and (d) one phonological awareness activity designed to stimulate preliteracy skills by increasing awareness of the speech sound system. Although each intervention session involved activities for each of the four components, awareness and conceptual activities were brief, lasting only 5-10 min of the session, while the majority of the session's time focused on production practice. Auditory awareness activities involved listening to word lists and books in which the text contained the target sound used repeatedly through rhyming, alliteration, or a repetitive phrase. Conceptual activities were adapted from those used in Metaphon (Howell & Dean, 1994) and required the children to discuss and practice sounds in contrasting classes. The goal of production practice activities was to elicit 24-32 target productions per session. Drill play activities involved direct elicitation using phonetic placement, shaping, and cueing techniques. In these activities, clinicians responded to incorrect responses by providing a model and eliciting an imitation. In naturalistic activities, responses were not explicitly required, but children were given the opportunity to produce targets, and their productions were recast in the conversational context. The phonological awareness activity involved rhyme detection or initial sound identification, depending on whether the target was in the word final or initial position, respectively. Print was included on picture stimulus cards to support literacy skills. An outline of a phonology intervention script is provided in Table 2 .
As a check on the fidelity of the phonological intervention with respect to elicitation of the required number of target responses in production practice activities, 40% of the participants' individual data records within each group were reviewed. Children in the morphosyntax first strategy averaged 26 productions (range = 16-51), children in the phonology first strategy averaged 27 productions (range = 17-50), children in the alternating strategy averaged 33 productions (range = 18-60), and children in the simultaneous strategy averaged 25 (range = 14-37) productions of their target sounds per session, indicating that they met the required 24-32 target sound productions per session. It should be noted that sometimes this number was not achieved in group sessions due to turn taking and decreased opportunities to respond.
Alternating
The procedures described above for the morphosyntax and phonology interventions were also used in the alternating strategy, but the goals from each domain were alternated weekly.
Simultaneous
Simultaneous intervention procedures involved auditory awareness activities, focused stimulation activities, elicited production activities, and phonological awareness activities, all similar to those described above in the Intervention Procedures section. First, morphosyntactic and phonology goals to be combined within activities were selected so there was as little overlap in word structure as possible. For example, if a bound finite morpheme was the morphosyntactic target, then a phonology target involving word initial, and not final, position was selected. Some examples of target combinations are as follows: initial /g/ and 3SR, final /f/ and irregular past tense, and final /‰/ and copula be. These combinations were never presented to the children within the same stimulus word. Rather, a separate set of stimulus words was developed for each target. When both targets were the focus of an activity, stimuli for one of the two received focused stimulation, whereas the other target was the focus for production. A typical session included these activities: (a) introduction to the target sound, (b) auditory awareness for both targets provided through reading a book, (c) focused stimulation on the morphosyntactic target and elicited production of the phonology target within an activity, (d) focused stimulation on the phonology target and elicited production of the morphosyntactic target within an activity, and (e) phonological awareness activity for the phonology target. An outline of a simultaneous intervention session is provided in Table 2 .
Statistical Analysis
The first research question, which addressed the effectiveness of the four different goal attack strategies after 12 weeks, was assessed using analysis of covariance (ANCOVA) procedures (SPSS, 1988) . Morphosyntactic and phonology change in the four intervention strategies was compared to that found in the no-treatment control group. The dependent measures were FMC change for morphosyntax and TGC change for phonology. Initial levels of these variables were statistically analyzed for group differences. ANOVA procedures revealed there were no significant by-group differences with respect to initial levels of TGC, F(4, 42) = 0.240, p = .914, and FMC, F(4, 42) = 0.894, p = .476. ANCOVA procedures were also used to determine which of the four intervention strategies produced greater change in phonology and morphosyntax, as addressed by the second research question. The initial phonology and morphosyntax levels were used as covariates in the corresponding analyses. In addition, the magnitude of the effect for statistically significant follow-up comparisons was calculated using Cohen's d statistic (Cohen, 1988) .
Results
The first research question asked whether the four goal attack strategies produced a significantly greater change in morphosyntax and/or phonology after 12 weeks of intervention than was observed for the no-treatment control group. This intervention versus control comparison was made at 12 weeks.
Morphosyntactic Change in Intervention Versus Control Groups at 12 weeks
Morphosyntactic scores at the first sampling point were used as a covariate. The data met the assumption of parallelism of slopes with respect to the covariate, as evidenced by a nonsignificant F ratio for the Covariate × Dependent Variable interaction. The covariate adjustment did not alter the statistical significance status of the data; statistically significant differences were found for the morphosyntactic data both before and after covariate adjustment. The ANCOVA revealed a statistically significant difference in morphosyntactic change across the five groups, F(4, 41) = 3.6, p = .015.
Follow-up t tests revealed that the goal attack strategies of two of the intervention groups (morphosyntax first and alternating) produced significantly greater morphosyntactic change than was found in the control group (see Table 3 ). Change in the alternating group was significantly greater than in the control group, t(16) = 3.0, p = .003, d = 1.53. Change in the morphosyntax first group was also significantly greater than in the control group, t(15) = 1.82, p = .037, d = .95.
Phonology Change in Intervention Versus Control Groups at 12 Weeks
A second ANCOVA was applied to assess phonology change across the five groups. Phonology scores at the first sampling point were used as a covariate. The data met the assumption of parallelism of slopes with respect to the covariate, as evidenced by a nonsignificant F ratio for the Covariate × Dependent Variable interaction. The covariate adjustment did not alter the statistical significance status of the data; nonsignificant results were found both before and after covariate adjustment. The ANCOVA results revealed that, with respect to phonology change, there was no significant main effect for group, F(4, 41) = 1.4, p = .25 (see Table 4 ). However, based on the directional hypothesis that the intervention groups would produce greater change than the notreatment control group, those planned comparison t tests were computed (Rosenthal, Roznow, & Rubin, 2000) . The results of the planned comparisons revealed that three of the four intervention strategies produced phonology change that was significantly greater than that found for the control group: morphosyntax first group, t (15 The second research question addressed differences in morphosyntactic change and phonological change across the four strategies after 24 weeks of intervention. Separate ANCOVAs were applied for morphosyntactic and phonological change, with Sample 1 FMCs and TGCs, respectively, used as covariates.
Morphosyntactic Change Across Intervention Strategies at 24 Weeks
After 24 weeks, differences in morphosyntactic change across the four experimental groups were assessed using ANCOVA procedures. The data met the assumption of parallelism of slopes with respect to the covariate, as evidenced by a nonsignificant F ratio for the Covariate × Dependent Variable interaction. After 24 weeks of intervention, results revealed a significant group difference for morphosyntactic change, F(3, 35) = 4.17, p = .013 (see Table 3 ). Of the four intervention strategies, the alternating strategy produced the greatest morphosyntactic change in comparison to the phonology first strategy, t(19) = 3.37, p = .0018, d = 1.55; the morphosyntax first strategy, t(19) = 2.32, p = .026, d = 1.06; and the simultaneous strategy, t(18) = 2.41, p = .02, d = 1.13. Gains observed for the morphosyntax first, phonology first, and simultaneous strategies did not differ from one another.
Phonology Change Across Intervention Strategies at 24 Weeks
After 24 weeks of intervention, results revealed no significant difference in phonology change across the four intervention strategies, F(3, 35) = 0.12, p = .95. The data met the assumption of parallelism of slopes with respect to the covariate, as evidenced by a nonsignificant F ratio for the Covariate × Dependent Variable interaction. Mean percentages for phonological change in the morphosyntax first, phonology first, alternating, and simultaneous groups were 35.4, 35.5, 29.7, and 36.7, respectively (see Table 4 ).
Discussion
Morphosyntactic Change
To date, there have been no investigations of the effects of different goal attack strategies in targeting both phonological and morphosyntactic impairments, although many preschool children on the caseloads of practicing SLPs have these co-occurring deficits. In the present study of goal attack strategy outcomes, every effort was made to reduce threats to internal validity by using a control group design and random assignment of participants to experimental groups. Ethical considerations precluded assigning children at random to the control group and, as such, any time the control group is not assigned at random, some caution must be taken in interpreting results from treatment versus control comparisons. Results showed that after 12 weeks of intervention, morphosyntactic change was significantly greater for the alternating strategy as well as the morphosyntax first strategy than it was for the no-intervention control group, demonstrating the efficacy of the morphosyntactic intervention used in this study. After Table 4 . Means and standard deviations for percentage change in phonology (TGC) from Sample 1 to 2 and from Sample 1 to 3 (after 24 weeks of intervention) for each goal attack strategy. 24 weeks of intervention, morphosyntactic change was greatest for children receiving the alternating goal attack strategy in comparison to all other strategies. The change in FMC resulting from this strategy was more than a standard deviation greater than that of any of the other strategies (all ds > 1.0). For the children with co-occurring phonological and morphosyntactic impairments in the present study, the associated large effect sizes suggest that the alternating strategy (as opposed to other strategies or external variables) best explains the variability in morphosyntactic change. This is especially significant because difficulty with finite morphemes has been shown to set atypical language learners apart from typical ones (Bedore & Leonard, 1998; Rice & Wexler, 1996) . Furthermore, these morphemes are known to be especially resistant to intervention for children with language impairments (Goffman & Leonard, 2000) .
TGC
It might be hypothesized that the alternating strategy was superior for morphosyntactic change due to its early focus on morphology, as well as a sustained focus on that domain every other week over the 24-week period, thus capitalizing on the gradual nature of the learning process. This explanation is supported by the better performance of the morphosyntax first group in comparison to the other groups at 12 weeks. In addition, phonology outcomes at 12 weeks were best for the alternating, simultaneous, and morphosyntax first strategies, all of which had a focus on morphology from the very beginning. Leonard (1981) suggested that initial training on linguistic forms might heighten a child's ability to observe the speech of others and extract various forms, such as new sounds. The simultaneous strategy also involved an early focus on morphosyntax, as well as repeated cycling of goals over 24 weeks, but did not yield superior morphosyntactic change. The multiple focus on phonological and morphosyntactic targets within activities in the simultaneous strategy may have been overwhelming for the children for whom both the phonological and morphosyntactic systems were compromised.
The present results show that the morphosyntax first and alternating strategies produced significant gains in morphosyntactic and phonological performance in comparison to the control group after 12 weeks, supporting previous research in which language interventions facilitated change in phonology (Hoffman et al., 1990; Matheny & Panagos, 1978; Tyler et al., 2002; Wilcox & Morris, 1995) . This finding diverges from that of Fey et al. (1994) , who observed no gains in phonology following a successful morphosyntactic intervention. There are many differences in the interventions and in the outcome measures that could explain this difference. Our pattern of results, however, is consistent with the claim that clinicians may need to elicit and reinforce productions of complex morphophonemes to achieve significant gains in phonology with intervention on morphosyntax. This component was present in all of our strategies but was absent from the focused stimulation approach used by Fey and colleagues.
Phonological Change
There were no significant differences in phonological change between the different goal attack strategies after either 12 or 24 weeks of intervention. In comparison to the no-treatment control group, however, phonological change was greater for the morphosyntax first, alternating, and simultaneous strategies. Although the comparison of change for the phonology first group and the control group did not reach statistical significance (p = .06), the associated effect size was large (d = .81). Rosenthal et al. (2000) cautioned against presuming no difference exists when data fail to reach statistical significance but have large effect sizes. In an omnibus test such as the ANCOVA, a larger sample size would likely have resulted in a statistically significant difference between change in the phonology first and control groups.
Despite the significant gains on the phonology measure at 12 weeks, no single goal attack strategy was superior in facilitating gains in phonological performance after 24 weeks. Unlike morphosyntax, which may benefit from an early goal attack focus, it may not matter when phonology receives primary focus. It seems more likely, however, that by requiring correct productions of finite morphemes such as 3SR, the morphosyntactic intervention led to improvements in production of final clusters and other less complex aspects of phonology (Gierut & Champion, 2001) . In essence, focus on cluster production in the morphosyntactic intervention may have "washed out" any differential effects of block, simultaneous, or alternating configurations on phonological performance. Further research is needed to determine possible effects of treating finite morphemes on the phonological system. Finally, although the phonological intervention in the present study appeared to have an effect on phonology at 12 weeks, it did not have the cross-domain effect on morphosyntax that others have observed (Bopp, 1995; Fey & Stalker, 1986; Tyler et al., 2002; Tyler & Sandoval, 1994) . This is most likely because the phonological intervention did not focus on final /s, z/ or cluster forms that are required for precise production of finite morphemes such as past tense -ed and 3SR. Further, only 6 children in this study applied final consonant deletion/cluster reduction more than 20% of the time. Thus, there were few children whose morphological difficulties could have been affected by their phonological limitations and for whom it might be hypothesized that work on phonology targets would result in morphological gains similar to the child in Fey and Stalker's (1986) study. A vertical goal attack strategy in which phonology is treated to a criterion accuracy, not unlike the block strategy in the present study, might be preferred when the morphological problem is due to phonological factors.
Clinical Implications
In the present study, phonology and morphosyntactic goals were targeted simultaneously, alternately on a weekly basis, or vertically in blocks (12 weeks) for children with co-occurring phonological and morphosyntactic deficits. Although it may seem desirable to target domains of speech and morphosyntax simultaneously or separately in blocks, the results reported here provide preliminary evidence that alternating phonological and morphosyntactic goals on a weekly basis may lead to greater morphosyntactic change. Phonological outcomes from the different strategies in this study are less clear. The lack of a difference for phonological performance by strategy along with the potential cross-domain effects of the morphosyntactic intervention suggests it is possible that providing morphosyntactic intervention alone for 24 weeks could be just as successful as the alternating strategy. A 24-week morphosyntactic intervention and a 24-week phonological intervention would need to be compared experimentally before concluding that the alternating strategy leads to the greatest morphosyntactic change.
Children were randomly assigned to the different strategies without the consideration of a number of variables that Weiss (2002) suggested may be important in selection of a goal attack strategy. Perhaps most relevant of these, to the results of the present study, is the interrelatedness of goals across the two domains. That is, to what extent is the child's morphological problem due to phonological factors and to what extent is the speech problem independent of the morphological problem? Ultimately, the selection of a strategy may be determined by the extent to which a child's specific goals in phonological and morphosytactic domains are interrelated. The necessary individual analyses were not completed, so it is not known if a strategy other than the alternating one may be more effective for children whose profile, for example, showed interrelated goals across domains or one domain that was relatively more impaired than another. It also is not known how slight differences in targets across groups may have influenced the results. The large standard deviations for morphosyntactic and phonological change indicate that individual responses to the intervention strategies were highly variable. Thus, one type of intervention may have been very effective for some children and less effective for others. Different types of errors and starting levels may have contributed to different amounts of generalization learning across participants. Further research regarding the interaction of different error patterns, intervention targets, and outcome measures is necessary to clarify mechanisms by which intervention focused on morphosyntax may cause change in phonology and vice versa. This would help in determining whether an alternating strategy is always the preferred strategy for children with co-occurring phonological and morphosyntactic impairments or whether certain conditions make other strategies equally or more efficacious.
